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COMPLETE SPECIFICATION 
Core Barrel Assembly for a Drill String 



We, Joy Manufacturing Company, a 
corporation organized and existing under the 
laws of the State of Pennsylvania, United 
States of America, located at Henry W. Oliver 
Building, Pittsburgh 22, State of Penn- 
sylvania, United States of America, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to an improved drill- 
ing apparatus and more particularly to an 
improved wire line core barrel assembly 
whereby an elongated hole may be rapidly 
drilled. 

As is well known the purpose of core drill- 
ing is to obtain as great a length of core 
as is possible in the form in which it exists 
in the underground formation through which 
the drill has passed. The various core lengths 
are then removed and stored for visual in- 
spection. In such drilling art a series of long 
tubes are coupled together in longitudinal 
relationship and have an elongated tube at its 
drilling end which carries the drilling bit. 
Such series of tubes are commonly called a 
drill string which cany at its lower end a 
core barrel inner tube assembly. Although 
various methods of drilling are known one 
preferred method of drilling is by means of 
a wire line core barrel, that is, a core barrel 
is supported independently of the drilling 
bits at the end of the drill string so that 
the core barrel can quickly and easily be 
removed by a dropped wire line. Heretofore 
wire line barrels have had several disadvan- 
tages whereby they cannot be universally 
employed. One principal disadvantage of 
known wire line core barrels is that they 
have provided for a drill coolant passage 
therethrough at all times so that it is im- 
possible to locate the core barrel in drilled 
openings other than those in which 

[Price As. 6d.] 



the force of gravity will pull the core 
barrel downwardly therein. Again, prior 
wire line core barrels have provided a single 
means for coolant shut off the operating 
characteristics of which are not desired for 
varying drilling condition. Further, the prior 
wire line core barrels have in general been 
of a rather intricate structure having eiec- 
ments therein easily subject to failure. 

In accordance with our invention we pro- 
vide a core barrel assembly, slidable into and 
out of a drill string, comprising a core barrel 
for receiving a core cut by the drilling opera- 
tion, a spear head for engagement of the 
assembly by a lifting device, a tubular assem- 
bly intermediate the core barrel and the spear 
head, means including a shaft connecting 
the spear head with the tubular assembly, 
said shaft and spear head being capable of 
movement relative to the tubular assembly 
and being slidably received in a trailing por- 
tion of the tubular assembly, means for 
anchoring the tubular assembly to the drill 
string in the core-receiving position of the 
assembly against pressure of core material, 
said anchoring means being controllable by 
relative movement of the shaft, a tubu- 
lar portion of said tubular assembly 
adjacent the trailing portion thereof sub- 
stantially closing the passage of the 
drill string and being provided with 
ports whereby a bypass is formed through 
said tubular portion, a rod member slidably 
received in a leading portion of the tubular 
assembly and carrying the core barrel, said 
rod member being capable of movement rela- 
tive to the tubular assembly in response to an 
operating condition, and valve means asso- 
ciated with said rod member and the bypass 
arranged for controlling the flow of drilling 
fluid through said bypass by relative move- 
ment of said rod member. 

In the accompanying drawings there are 
shown for purposes of illustration one form 
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and modifications which the invention may 
assume in practice. 
In these drawings: 

Figure 1 is a simplified side elevational 
5 view of a drilling rig for operating the drill- 
ing apparatus constructed in accordance with 
the principles of this invention. 

Figures 2a, 2b and 2c are longitudinal 
cross sectional views, having portions thereof 
10 shown in elevation, of the drilling apparatus 
constructed in accordance with the principles 
of this invention which when longitudinally 
aligned show the entire drilling apparatus of 
this invention. 
15 Fig. 3 is a partial cross sectional view, 
having portions thereof shown in elevation, 
of the drilling apparatus of Fig. 2b showing 
the locking means thereof in an unlocked 
position. 

20 Fig. 4 is a cress sectional view, having 
portions thereof shown in elevation, of a 
modification of the valve control means of 
the drilling apparatus as shown in Figs. 2. 
Fig. 5 is a partial cross sectional view, 

25 having portions thereof shown in elevation, 
of a modified tube assembly disclosing the 
lock means in locking engagement with the 
drill string. 

Fig. 6 is a longitudinal cross sectional 

30 view, having portions thereof shown in eleva- 
tion, of the wire line inner tube assembly 
disclosing a modification of the fluid control 
means. 

Fig. 7 is a longitudinal cross sectional 

35 view, having portions thereof shown in eleva- 
tion, of the wire line inner tube assembly dis- 
closing a further modification of the fluid 
control means. 

Fig. 8 is a partial cross sectional view, 

40 having portions thereof shown in elevation, 
of the lock means showing a modification of 
the sleeve retaining means with sealing means. 

Fig. 9 is a partial cross sectional view, 
having portions thereof shown in elevation, 

45 of a modification of the overshot assembly 
with sealing means. 

Referring to Figs. 2a, 2b and 2c, a plur- 
ality of elongated tube sections or drill rods 
1, only some of which are shown, are suit- 

50 ably connected together in axial alignment 
in a manner as is well known in the art 
such as by threads 7 to form an elongated 
tubular drill string. An elongated tubular 
coupling section 2 is threadedly secured be- 

55 tween the last two sections of the drill string. 
The coupling section 2 has an intermediate 
longitudinally elongated annular groove 86 l 
extending radially outwardly of the inner sur- 
face thereof and which is larger in diameter 

6C than the inner diameters of the drill rods 1. 
The annular groove 86 l terminates at its 
lower end in a downwardly and inwardly 
sloping shoulder portion 86 11 for a purpose 
as will be explained hereinafter. An elong- 

05 ated tubular reaming section 3 is suitably 



secured at its upper end to the lower end 
of the last drill rod 1 such as by threads 
6, so as to be rota table upon rotation of the 
drill string. A tubular bit 4 is secured at 
its upper end to the lower end of the reaming 70 
section 3 in any suitable manner such as by 
threads 5 which bit 4 may be of any suit- 
able type and construction as is well known 
in the arc As shown bit 4 is provided with 
an integral radially extending annular ring 75 
portion 8 at its lower end for supporting suit- 
able cutting means such as diamonds 10 on 
the inner and lower surfaces of the ring por- 
tion 8. Suitable cutting means such as the 
diamonds 10 are also suitably supported on 80 
the cuter surface of the bit 4 outwardly ad- 
jacent the ring portion 8. Additional cutting 
means such as diamonds 12 are normally 
secured to the cuter surface of the reaming 
section 3 which are spaced longitudinally 
upwardly from the cutting end of the bit 4 to 
ream the hole drilled by the lcwer end of bit 
4. 

As shown in Fig. 2c, the lower end of a 
wire line core barrel 14 comprises a tubular °° 
core lifter case 16 having its upper end suit- 
ably secured, such as by threads 18, to the * 
lower end of a tubular core receiver tube 
20. The core lifter case 16 is of any suitable 
well known construction having a movable 95 
cere lifter 17 for gripping, braking and hold- 
ing a drilled core when the drill string is 
backed off, as is well known in the art. With 
the structure heretofore described rotation of 
the drill string causes the drill bit 4 to rotate 100 
whereby the diamonds 10 cut a core having 
an external diameter approximately equal to 
the distance between the outer cutting edges 
of the diamonds 10 on the inner surface of 
the ring portion 8. In such drilling the 105 
drilled cere passes through the opening in the 
ring portion 8 into and through the lifter 
case 16 into the core receiver tube 20. The 
cere lifter 17 is elevated as the core enters 
the cere receiver tube 20 until the core lifter 110 
17 abuts against a shoulder 19 formed by 
the lc-.ver end of the cere receiver tube 20. 
On further drilling, the cut core rises up- 
wardly relative to the drill string, with the 
lifter case 16 and lifter 17 relatively station- 115 
ary with respect to each other. The cut core 
gradually rises upwardly through the length 
of the core receiver tube 20 as the drill string 
1 passes downwardly until the length thereof 
is full of cut cere or blocked due to breakage 120 
of the core. Accordingly, the core receiver 
tube 20 is of a length to receive the maxi- 
mum length of core as is possible to elevate 
within the limitations of the described appa- 
ratus. When the core receiver 20 is filled or 125 
blocked as is well understood in the art, the 
drill string is slightly elevated so that the 
cere lifter case 16 is also elevated relative to 
the core lifter 17 and the core which is firmly 
attached to the ground formation. Such ele- 130 
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yation causes the core lifter 17 to be reduced 
in its cross section due to the wedging action 
of the tapering sides of the core lifter case 
16 as it is elevated relative to core lifter 

5 17 which action breaks off the core and there- 
by locks the core, core lifter 17 to the core 
receiver tube 20 whereby a free core por- 
tion (not shown) is provided within the tubs 
20 for lifting:. 

10 It will be noted that the core receiver 
20 with the case 16 attached forms the lower 
portion of an elongated specially constructed 
inner tube assembly 26 the upper end of 
which has an elongated spearhead 28 extend- 

15 ing centrally upwardly "and tapering to a 
point within the drill string. In order to 
remove the assembly 26 from the drill string 
an elongated latch assembly 30, which is 
generally known as an overshot and is so 

20 identified hereinafter, is lowered, by means 
of a wire cable 32 into engagement with the 
spearhead 28 of the inner tube assembly 
26. The overshot 30 is suitably connected 
to the wire cable 32 by means of a wire 

25 coupling element. The overshot 30 grasps 
the pointed member 28 so that the overshot 
30 is connected to the wire line core barrel 

14 and the inner tube assembly 26. When 
the overshot assembly 30 is lowered into the 

30 drill string a latch release 15 (Fig. 2a) is 
lowered with the overshot 30. After overshot 
30 passes over the spearhead 28, further 
downward movement of the overshot 30 rela- 
tive to the stationary spearhead 28 will cause 

35 pivotally mounted latches 34 of latch release 

15 to move apart due to engagement with 
opposed outwardly tapering circular portion 
29 on the lower portion of the spearhead 
28. Such movement of the latches 34 causes 

40 the upper ends 33 thereof to be moved to- 
ward each other against the action of the 
spring 36. The tubular overshot latch release 
15 continues downward over die shot 30 so 
that the lower end of the tubular overshot 

45 latch release 15 encompasses an engages the 
upper ends 33 of the latches 34 and thus 
maintains the hook portions 38 of latches 34 
in laterally spaced unlocked relationship to 
permit the latches 34 to clear the spearhead 

50 28 when reeling in the wire line 32 and the 
overshot 30. 

Referring to the tube assembly 26 it will 
be noted that the lower end of the spear- 
head 28 is provided with a central longi- 

55 tudinally upwardly extending bore 42 which 
receives the upper end of a cylindrical shaft 
44 which extends substantially centrally 
through a portion of the drill string. The 
spearhead 28 is secured to the shaft 44 in 

60 any suitable maner such as by means of pin 
46 extending through a laterally aligned clear- 
ance opening in the portion of the shaft 44 
in the bore 42 and the portion of the spear- 
head 28 laterally adjacent the bore 42. An elon- 

65 gated generally tubular upper plug 48 encom- 



passes the portion of the shaft 44 below the 
spearhead 28 which plug 48 is longitudinally 
slidably supported on the shaft 44 by means 
of a suitable cylindrical bearing 50 there- 
between. The upper end of a formed tubular 70 
member 52 with the other portions of tube 
assembly .76, and the accompanying core re- 
ceiver tube 20 and core sample, are adapted 
to be reeled out of the drill string in a 
manner to be described. In view of the fact 75 
that the overshot 30 and the tube assembly 
26 are moved longitudinally within the drill 
string it will be obvious that all the com- 
ponents thereof must be of a size to permit 
them to pass freely through the drill string. 80 

Inasmuch as the overshot 30 does not con- 
stitute a part of this invention and is well 
known in the art a detailed description there- 
of is not believed to be warranted. It will 
be noted, however, that the lower end of the 85 
overshot 30 has a pair of elongated latches 
34 which are pivotally connected intermedi- 
ate their ends to permit their opposite ends 
thereof to move generally laterally of the drill 
string. Upper ends 33 of the latches 34 are 90 
biased apart by means of a helical spring 36 
and the lower end of each latch 34 is pro- 
vided with a hook shaped portion 38. With 
such a construction when the overshot 30 is 
dropped through the drill string, the lower 95 
ends of the hook shaped portions 38 are 
gradually forced apart ~by engagement with 
the sloping upper portion of the spearhead 
28 until they pass beyend the lower laterally 
inwardly facing surface 40 of the spearhead 100 
28 at which time the spring 36 forces the 
hock shaped portions 38 inwardly into latch- 
ing engagement with the surface 40 whereby 
the tube assembly 25 can be lifted. It should 
be further noted that overshot 30 has a 105 
tubular extension portion 31 at the lower 
end thereof which is suitably slotted, to per- 
mit the hook portions 38 of the latches 34 
to freely pivot laterally therethrough. 

A tubular member 52 is suitably rigidly 110 
secured to the lower end of the upper plug 
48, such as by threads 54, and extends cen- 
trally of the drill string with its lower end 
being suitably secured such as by threads 
56 to the upper end of a formed tubular 115 
member 58. The lower end of the member 
58 is suitably secured, such as by threads 
60, to a generally tubular lower plug 62. 
The plug 62 in turn encompasses a gener- 
ally tubular member 64 and is suitably spaced 120 
therefrom by means of a cylindrical sleeve 
bearing 66 which engages and extends be- 
tween the inner and outer cylindrical sur- 
faces of the plug 62 and the member 64, 
respectively. As shown, a central portion 71 125 
of an elongated shaft 70 extends centrally 
through and is slidably supported on the 
inner surface of the member 64. The pluo- 
48, tubular members 52 and 58 along witS 
the annular plug member 62 and tubular IV 
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members 64 and 66 comprise a substantially 
rigid elongated hollow member which slid- 
ably supports shaft 44 at the upper end and 
shaft 70 on the central portion 71 thereof. 

5 lie tubular member 52 has a series of 
longitudinally intermediate circumferentially 
spaced radially outwardly and upwardly ex- 
tending holes 85 which connect the inner 
bore of the tubular member 52 with the 

10 annular space between the outer surface of 
the member 52 and the inner surface of the 
drill string for a purpose hereinafter dis- 
closed. Located beneath the holes 85 in the 
tubular member 52 are a plurality of suit- 

15 able drcumferentially spaced openings 87 in 
which spherical balls 86 are relatively suitably 
retained respectively as by a sleeve 87 1 or 
suitably flanging the opening to retain the 
balls 86. The balls 86 are located on a single 

20 transverse plane of the member 52. The cuter 
portions of the balls 85 are located in the 
annular groove 86* previously described to 
lock tubular member 52 to the drill string 
2 as hereinafter described, (see Fig. 2b). 

25 Located beneath the balls 86 on tubular 
member 52 is an annular shoulder 87 11 that 
tapers inwardly to engage the tapering 
shoulder 86 u to prevent the inner tube assem- 
bly 26 from going down further into the drill 

30 string. The engagement of annular shoulder 
S7 11 on the inner tube assembly 26 on the annu- 
lar shoulder 86 n of the drill string assembly 
properly locates the inner tube assembly 25 
relative thereto. Located in the intermediate 

35 portion of the tubular member 58 beneath 
the holes 85 and balls 86 are a plurality of 
drcumferentially spaced radially outwardly 
and downwardly extending holes 88 for com- 
municating the interior of the tubular mem- 

40 ber 58 with the annular space between the 
outside surface of the tubular member 58 
and the inside wall surface of the drill string 
1 for a purpose to be described hereinafter. 
Shaft member 44, which slidably supports 

45 tubular member 52, has an intermediate out- 
wardly extending flange portion 79, the upper 
surface of which is engaged by the lower 
end of a helical spring 90. The spring 90 
extends between the flange 79 and a plurality 

50 of annular washers 91 which are closely slid- 
ably received on the upper end of shaft 44 
the upper one of which is biased by the 
spring 90 into abutting relation with the lower 
surface of the upper plug 48. The spring 

55 90 also biases the shaft 44 downward. The 
shaft member 44 has a cylindrical enlarged 
portion 92 extending centrally below the 
flange 79, the outer surface of which engages 
with the rolling contact the inner periphery 

(50 of the balls 86 as shown in Figure 2b. 
Directly below the enlarged portion 92 of 
shaft 44 is another centrally extending cylin- 
drical portion 93 of reduced diameter onto 
which is threadedly secured a suitable valve 
65 94. The valve 94 may be secured in any well 
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known manner as by nut means 95 threadedly 
secured onto the threaded end of reduced 
diameter cylindrical portion 93. When the 
shaft 44 is moved upwardly relative to tubu- 
lar member 52, balls 86 roll over the outer 
surface of the enlarged portion 92 and after 
enlarged portion 92 has passed the balls 86 
are free to engage a reduced diameter portion 
93 as more specifically shown in Figure 3. 

The valve 94 is an annular plug member 
that has its top section tapering radially in- 
wardly and upwardly to provide an annular 
tapered heating surface 23 such as the 
frustum of a cone. The inner surface of the 
tubular member 52 is provided with an in- 
tegral radial downward and outwardly taper- 
ing annular shoulder 24 which provides an 
engaging seating surface for the valve 94. 
Thus as valve 94 is moved upwardly relative 
to tubular member 52, the annular tapered 
seating surface 23 of valve 94 engages the 
annular tapered shoulder 24 on tubular mem- 
ber 52 to block the passage of water there- 
through. Since valve 94 is threadedly secured 
to the threaded end of the reduced diameter 
portion 93 of shaft 44 the relative position 
of valve 94 thereon may be threadedly ad- 
justed and locked in position thereon by the 
lock nut 95. This adjustment is utilized to 
regulate the amount of movement necessary to 
valve 94 before the annular tapered sealing 
surface 23 of water valve 94 engages the 
tapered shoulder 24 on tubular member 52. 
Thus valve 94 may be adjusted to require 
greater relative movement therebetween before 
the passage of water is blocked therethrough 
for a purpose as more fully explained below. 

The elongated shaft 70 is slidably sup- 
ported adjacent the upper end by the plug 
member 62 and a bearing unit 83 and at 
the lower end the shaft 70 is fixed to the 
upper end of the core receiver tube 20. Core 
receiver tube 20, as shown in Fig. 2c, has its 
inner upper end threaded so that an elong- 
ated annular head 74 having a lower threaded 
end may be secured to the core receiver 
tube 20 through their complementary threaded 
ends. Annular head 74 has a central longi- 
tudinally extending bore 72 therethrough so 
that the annular head 74 with core receiver 
tube 20 may be mounted on the lower end 
of shaft 70. To retain the core receiver 
tube 20 with the annular head 74 in fixed 
relation to shaft 70, shaft 70 is threaded* 
at the lower end thereof to accommodate 
a suitable locking means such as a pair of 
lock nuts 76. As annular head 74 is slid onto 
the lower end cf shaft 70, lock nuts 76 are 
threaded thereon to lock annular head 74 
between the lock nuts 76 and washers 99 
and 98 which abut a shoulder 80 on shaft 
70 (as mere fully described below) to thereby 
secure core receiver tube 20, annular head 
74 and shaft 70 bodily together. 

Elongated shaft 70 is a stepped shaft having 130 
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its lower portion of a relative small dia- 
nieter 3 and the end portion 75 adjacent the 
upper end of a relative large diameter. The 
end portion 75 of shaft 70 terminates into 

5 a reduced diameter centrally extending sec- 
tion 75 1 upon which is mounted a frusto- 
conical tapered valve member 95 which is 
suitably secured to the shaft 70 by any suit- 
able means such as a cotter pin 97 and washer 

10 means 89. The tapered valve member 96 en- 
gages and seats itself on an annular trust o- 
conical tapered seat surface 102 at the upper 
end of the tubular member 58 as more fully 
described below. The intermediate central 

15 portion 71 of shaft 70 is cf a dian^ter which 
is larger than the lower end portion of shaft 
70 but smaller than the end portion 75 of 
shaft 70 to thereby provide longitudinally 
spaced annular shoulders between the respec- 

20 tive changes in diameters of the shaft 70. 
Thus a shoulder 81 is formed between the 
enlarged end portion 75 of shaft 70 and the 
intermediate portion 71 of shaft 70. A further 
shoulder 80 is formed on shaft 70 between 

25 the lower end portion of shaft 70 and the 
intermediate portion 71. A plurality of annu- 
lar spacers 99 and a washer 98 in abutting 
relationship are received on the lower end 
portion of the shaft 70 with the upper sur- 

30 face of the washer 98 engaging the shoulder 
80 on shaft 70 so that by screwing the lock 
nuts 76 thereon the annular head 74 will be 
rigidly secured to shaft 70 along with core 
receiver tube 20. A disc spring 100, or a 

35 series of such springs as required, is located 
on shaft 70 on the intermediate portion 71 
between the upper surface of the washer 98 
and the lower surface of the tubular member 
64 to resiliently bias member 64 upward rela- 

40 tiye to shaft 70. Thus tubular member 64 is 
slidably mounted on shaft portion 71 along 
with tubular members 58, 52 and plug 48. 

In order to limit the degree of relative 
longitudinal movement between shaft 70 and 

45 tubular member 64, the suitable roller bear- 
ing 83 with an upper race 82 is mounted 
on shaft 70 with the upper race in abutting 
relationship with shoulder 81 which is the 
juncture of the upper end portion 75 of 

50 shaft 70 and the intermediate portion 71 
of shaft 70. The bearing 83 has a lower race 
84 which abuts the upper end of the tubular 
member 64, spacer 66 and the upper end of 
tubular lower plug 62. Thus as spring 100 

55 biases tubular member 64 upwardly relative 
to shaft 70, member 64 will be limited in 
its upward movement, until the bearing 83 
along -with race 82 comes into engagement 
with the shoulder 81 of shaft 70. When spring 

60 100 is compressed such as where a force is 
exerted on the cere receiver tube 20 as when 
the core receiver tube 20 is filled by cut 
core, the spring 100 permits the shaft 70 
to move upward relative to tubular member 

65 64, which causes valve member 96 (located 



on the upper end of shaft 70) to engage 
the tapered seat surface 102 (Fig. 2b) of the 
tubular member 58. By this action fluid pass- 
ing through the circurnferentially spaced radi- 
ally outwardly extending holes 88 of tubular 70 
member 58 will be blocked and pressure will 
be built up above the valve member 96 to 
signal the operator that a full core has been 
cut or that blockage has occurred. 

During a drilling operation the water or 75 
other suitable coolant fluid is pumped via 
suitable conduits 103 (see Fig. 1) through a 
suitable -water swivel 104 that is adjustably 
supported by a block and tackle 160 from 
a derrick 107. The fluid thence flows into 80 
the bore of the drill string. The drill string 
is rotated by means of a suitable kelly 105 
which is operatively connected by means of 
bevel gears to a prime mover as is well 
known in the art. Reference to down and 85 
upward hereinabove and thereafter are used 
to designate relative directions viewing the 
Figures with the drill string going vertically 
downward into the ground. It will be under- 
stood that this reference is one of conveni- 90 
ence in explanation and that the axes of the 
apparatus may be rotated without departing 
from the scope of the invention. 

With the above described structure in the 
location shown the coolant water will flow 95 
downward between the drill rod 1 and the 
tubular member 52, down through the holes 
85 into the interior of tubular member 52, 
past the balls 86, past valves 94 and 96 
through holes 88 and on between the inner 100 
wall of the drill string 1 and outer wall of 
tubular member 58 down past the outer 
surface of the core receiver tube 20 to the 
bottom cf the drill string where the fluid por- 
forms its function of cooling and cleansing 105 
the hole drilled and through flowing to the 
surface through the clearance spaces provided 
by the drilled hole and the outside wall of 
the drill string to the surface of the hole 
being drilled as is well known in the art. 110 

After the drilling operation is begun where- 
in the drill string including drill rods 1 and 
the bit is rotated, the drill string is not re- 
moved from the hole until the bit is worn 
cut. The core which is cut by the bit passes 11 j 
through the core lifter and case into the 
core receiver tube 20. As the bit continues 
to cut, the core pushes against the upper 
end of the core receiver tube 20. This force 
is transmit ;ei through the core receiver tube 120 
20 onto head 74, spacers 99, washer 98, to 
the spring 100 which is thus compressed, 
which eventually allows the shaft 70, the 
valve 96 to move into engagement -with the 
seat surface 102 (Fig. 2b) located on the 123 
tubular member 58, closing off the water 
flow. The same fcrce may be created by a 
blockage of the core receiver tube 20 as is 
well understood m the art. When the flow 
is cut cfL the mud pump on the surface 130 
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builds up excessive pressure which registers 
on the pressure gauge 106 at the operator's 
position and the driller knows that the core 
barrel is either blocked or filled. The over- 

5 shot 30 is lowered bv means of a wire cable 
32 into the drill string until the hock shaped 
portion 38 latches over the point 28. The 
Overshot 30 may aJso be lowered by free 
falling or by free falling with the aid of 

10 fluid pressure as will be described. The wire 
cable is reeled in by means of a hoist as 
is well known in the art. The pull exerted 
by the overshot 30 on the spearhead 28 
is transmitted through pin 46 to the shaft 44 

15 to compress spring 90. Since balls 86 are 
seated in the annular groove 8S l the tubular 
member 52 is held rigid with respect to the 
drill string as is plug 48 thus providing a 
reactive surface for the spring 90. As the 

20 spring 90 is compressed by further upward 
movement of shaft 44, the reduced diameter 
portion 93 (Fig. 2) comes opposite balls 86, 
allowing the balls 86 to move inwardly and 
engage the reduced section 93 of shaft 44 

25 to thereby unlock the engagement between the 
coupling section 2 of the drill string and the 
tubular member 52. Upon further reeling in 
by the hoist the wire" line pulls the over- 
shot 30, tube assembly 26, shaft 70 and core 

30 receiver tube 20 with the core therein to 
the surface. 

There are various methods by which the 
tube assembly may be put back into drill- 
ing position in the drill string. The first 

35 method is by free dropping the tube assembly 
into the hole. This technique is used on 
vertical holes that have water in them. The 
tube assembly is nut into the drill string. 
When the balls 86* come into contact with 

40 the drill string, the operator pulls the spear- 
head point out to compress the spring 90 
to allow the balls 86 to move inwardly to 
engage the reduced diameter portion 93 of 
shaft 44, making it possible to drop the tube 

45 assembly down the Inside of the drill rods. 
The tube assembly falls until the shoulder 
86" and 87" on tubular coupling section 2 
and tubular member 52 respectively come 
in contact to seat the inner tube assembly 

50 26 in position on the drill string. Upon 
seating of these members a further down- 
ward relative movement between the drill 
string; namely, coupling section 2 and the 
shaft 44 will occur" due to the momentum 

55 on the initial fall. As the shaft 44 continues 
to move downward the enlarged portion 92 
thereof will wedge the balls 86 outwardly 
into the recess 86 1 of the coupling section 2 
and thus lock the inner tube assembly 26 to 

60 the drill string. 

An important feature of this invention is 
that the rate of descent of the tube assembly 
26 can be controlled by the valve 94. Clos- 
ing the valve 94, as shown in Fig. 3, will 

65 cause the descent to be slow because the 



flow of water up the clearance space provided 
between the inner surface of the drill string 
and outer surface of the inner tube assembly 
26 past balls 86 is restricted. When valve 94 
is opened, as shown in Fig. 2b, water will 70 
flow freely up the clearance space provided 
between the inner surface of the inner tube 
assembly 26 to by-pass the restriction of the 
balls 86 since valve 94 does not restrict the 
flow of fluid therethrough between the holes 75 
85 and the hoJes S8 as more fully described 
above, to thereby provide for an unrestricted 
flow of water and a corresponding increase in 
the rate of descent. As described above, by 
screwing valve 94 upwardly on the lower 80 
threaded portion of shaft 44 the clearance 
space between tapered seating surface 23 of 
valve 94 and the annular tapered shoulder , 
87 1 on tubular member 52 may be reduced 
to restrict the rate of flew of water past the 85 
valve 94 and shoulder 24 to correspondingly 
reduce the rate of descent of tube assembly 
26. By adjusting the valve 94 upwardly on 
the lower threaded portion of shaft 44 the r 
clearance space between valve 94 and the -vJ 
shoulder 24 may be adjusted to eliminate the 
clearance to thus provide for a maximum re- 
striction to water' flow and thereby provide 
for a minimum rate of descent. It is to be . 
particularly noted that under any of these 95 
circumstances there is never complete cut- 
off of water circulation to the bit when 
drilling. Thus the tool bit will not burn up. 
When the valve 96 engages surface 102 to 
cut the main water flow, there is sufficient 100 
water flow in the space between the drill 
string 1 and the inner tube assembly 26 to _ 
permit water to reach the drill bit. 

A method of positioning the tube assembly 
into a horizontal or vertical hole for further 105 
drilling, such as is found in underground 
drilling, is to place the tube assembly in 
the drill rods in the same manner a3 for 
free dropping with the valve 94 seated as 
shown in Fis. 3. However, in this instance ; ) 
the sleeve 87 1 has an "O" ring 110 suit- 
ably mounted on its outer periphery (Fig. 8) 
to slidably engage the inner wall of the drill 
string 1 and thereby act as a sealing means to 
prevent the passage of fluid in the clearance 115 
space provided between the drill string 1 t 
and the inner tube assembly 26 located 
therein. The mud pump is attached to the 
drill rods and pressure is built up, since 
the "O" ring "110 is mounted on sleeve 120 
87 1 and the valve 94 is seated on the inner 
shoulder 24 of tubular member 52 to thereby 
block the passage of fluid and thus the fluid 
pressure built up by the mud pump pushes 
.'or pumps) the tube assembly 26 into the 12? 
hole. When the tubular member 52 via 
shoulder 87 n scats on the shoulder 86" of 
coupling section 2, the fluid pressure as set 
up by die mud pump will continue to exert 
pressure on the inner" tube assembly 26 caus- 130 
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ing the tube assembly 26 to move further 
relative to the stationary drill string 1 and 
to thereby unseat valve 94 from the annular 
tapered shoulder 24 on tubular member 52 
5 and thus relieve the fluid pressure since a 
clearance space is now provided for the 
passage of fluid. As the inner tube assembly 
thus moves relative to the stationary drill 
string 1 balls 86 are forced radially outward 

10 in a manner as more fully explained above 
to lock the tubular member 52 to the coup- 
ling 2 in the drilling position and the mud 
pump pressure drops to normal. Drilling 
may now be begun. The provision of the 

15 "O" rings 110 on the sleeve 87 1 as thus 
described is also used in inclined downward 
holes to provide a faste rate of descent and 
to overcome fricticnal forces such as between 
the inner tube assembly 26 and the drill 

20 rods 1. In addition, the pressurized fluid in 
conjunction with the "O" rings 110 on the 
sleeve 87 1 may be used in drilling to force 
the inner tube assembly down a hole that 
has a slight bend which does not restrict 

25 the passage of the drill string but offers 
resistance thereto. 

In order to retrieve the inner tube assem- 
bly 26 from the hole, the modified overshot 
shown in Fig. 9 is provided with the wire 

30 coupling 35 and has an "O" ring seal 37 
suitably journaled on the outer periphery 
thereof. Thus as the overshot 30 is placed 
in the drill string 1, the "O" ring 37 slid- 
ably engages the walls thereof and provides 

35 a tight fitting piston arrangement sh'dably 
positioned in the drill string so that as pres- 
sure is built up by the mud pump the over- 
shot 30 is pumped into the drill string until 
the lower ends of the hook shaped portions 

40 38 engage and latch the tube assembly 26 for 
retrieving the tube assembly 26, and the 
core receiver tube 20 with the core therein. 
In pumping the overshot 30 or inner tube 
assembly 26 into an upwardly extending hole 

45 a conventional water swivel with a conven- 
tional wire line wiper is used to provide a 
reaction surface for the pressurized fluid as 
the mud pump builds up pressure and moves 
the inner tube assembly 26 upward into 

50 the drill string. The wire line wiper permits 
the cable 32 to pass through the water swivel 
as the overshot 30 is pumped into a hori- 
zontal, vertical or inclined hole. 

In the case of a dry hole the tube assembly 

55 cannot be " free " dropped because the rate of 
descent is too rapid. The tube assembly 26 
is lowered into die hole with the overshot 
30, overshot latch release 15 and wire line 
32. When the tubular member 52 seats on 

60 the coupling 2, the weight of the overshot 
forces the hook portion of the latch 34 over 
the tapered shoulder 29 of the spearhead 28 
forcing the hook portions 38 open. The over- 
shot latch release 15 slides over the latch 34 

65 holding the hook portions 38 in the 



"released" position as previously described. 
The wire line 32 and overshot 30 are reeled 
in leaving the tube assembly "latched" in 
drilling position. 

A modification of the tapering water valve 70 
96 is illustrated in Fig. 4 wherein a water 
valve 96 1 which is a cylindrical member is 
suitably secured to the movable shaft 70 
in the same maner as valve 96 previously 
described. Immediately above the water valve 75 
95 1 is an annular inwardly cylindrical pro- 
jection 101 on the inner portion of tubular 
member 58. The diameter of valve 96 l is of 
a dimension to be closely received by the 
bore of the annular cylindrical projection 101 80 
of tubular member 52 to provide a close fit- 
ting relationship therebetween as valve 96 l 
is moved upwardly relative to tubular mem- 
ber 58. Immediately below the annular cylin- 
drical projection 101 of tubular member 58 85 
is a plurality cf suitably circumferentially 
spaced holes 88 as in the original embodi- 
ment for the passage of fluid therethrough. 
Thus the flow of fluid coolant is down cen- 
trally through tubular member 58, past valve 90 
96 l and through the spaced holes 88 into 
the clearance space provided by the drill 
string and the inner tube assembly. Upward 
movement of valve 96 l will cause the side 
surface thereof to slidably engage the inner 95 
surface of the bore of the annular cylindrical 
projection 101 of tubular member 58 to cut 
off the water flow and thereby indicate a 
blocked core or full cut core as previously 
described. 100 

A modified design of the spearhead 28 
and shaft 4 is shown in Fig. 5. The struc- 
tural features are similar to the original em- 
bodiment except for two changes. Shaft 44 
as previously described and as contained in 105 
this embodiment has the helical spring 90 
slidably retained thereon between a plug 
member 48 l which is suitably slidably moun- 
ted on the upper end of shaft 44 and the 
intermediately located outwardly extending 110 
flange portion 79 on shaft 44. Shaft 44 has 
the cylindrical portion 92 extending centrally 
below the flange portion 79 and in rolling 
contact with the balls 86. Shaft 44 terminates 
into a reduced diameter portion 93 l so that 115 
when the shaft 44 is moved upwardly rela- 
tive to tubular member 52 the balls 86 roll 
over the outer surface of the enlarged portion 
92 and after the enlarged portion 92 has 
passed the balls 86 are free to engage the 120 
reduced diameter portion 93 1 of the shaft 44. 
It is to be noted that the shaft 44 does not 
have any valve 94 as disclosed in the original 
embodiment. A further structural difference 
is that plug member 48 1 located on the upper 123 
end of shaft 44 has a relatively thin annular 
longitudinally elongated projection 49 at the 
lower end which terminates in an annular hp 
portion 45 at its lower end. The plug mem- 
ber 48 l is suitably connected to the tubular 130 
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member 52 b> means of a suitable threaded 
connection. The operation of this embodi- 
ment is similar to the original embodiment 
except that on reeling in the inner tube 

5 assembly 26 which includes the tubular mem- 
ber 52, and plug 48 l , by means of the over- 
shot assembly 30 which latdies onto the spear- 
head 28 as previously described, the upward 
movement of shaft 44 will cause flange 79 

10 to engage lip 45 of plug r 48 and carry the 
inner tube assembly 26 upward therewith. By 
providing this arrangement the inner tube 
assembly provides a compact unit that func- 
tions exceedingly well under adverse condi- 

15 tions. 

Fig. 6 discloses a modified design of the 
water shut off valve 96 shown in Fig. 2b. 
Shaft 44 has the spearhead^, 18 connected at 
the upper end thereto by means of pin 46. 

20 The lower end of shaft 44 is similar to the 
embodiment described in Fig. 5 wherein shaft 
44 has a flange 79 intermediate the ends 
thereof below which is an enlarged portion 
92 terminating into a reduced diameter por- 

25 ticn 93 1 .. The portion of tubular member 52 
upwardly adjacent the lower end has a radi- 
ally inwardly and longitudinally extending 
portion 115 having a plurality of circum- 
f erentially spaced bores 125 extending longi- 

30 tudinally therethrough the axes of which are 
preferably parallel to the axis of the tubular 
member 52. The bores 125 connect the clear- 
ance space provided in the portion of tubular 
member 52 below the balls 86 with the lower 

35 end of tubular member 52. To suitably slid- 
ably connect elongated shaft 70 1 to tubular 
member 52, a set screw 119 is threadedly 
secured to the portion 115 and into a longi- 
tudinally elongated key way recess 115 1 in 

40 the upper end of shaft 70*. To further main- 
tain shaft 70 1 in proper location to the tubu- 
lar member 52 die upper end of elongated 
shaft 70 l has a radially outwardly extending 
flange 114 which provides a lower surface so 

45 that when shaft 7C? is assembled within tubu- 
lar member 52, the bottom annular surface 
of flange 114 engages the upper surface of 
the portion 115 of tubular member 52. The 
set screw 119 extends radially of the portion 

50 115 and into the keyway recess 115 1 to slid- 
ably secure the shaft 70 1 and the tubular 
member 52. The core receiver tube 20 is 
suitably threadedly secured to annular head 
74 3 as previously described, and is slidably 

55 and rotatably mounted on the lower end of 
shaft 70 l . Nut and washer means 122 and 
121 respectively, suitably threadedly secured 
to the lowermost end of shaft 70 l limit the 
downward movement of core receiver tube 

60 20 and annular head 74 thereon. To properly 
maintain a rotatable relationship between 
elongated shaft 70 l and the core receiver 
tube 20 with annular head 74 thereon, a 
roller bearing unit 120 is suitable journaled 

65 between the lower annular surface of annular 



head 74 and top surface of the washer 121 
that is suitably retained on shaft 70\ The 
weight of the core receiver tube 20 and annu- 
lar head 74 is thus carried by the bearing 
unit 120. 70 

To properly regulate the flow of coolant 
fluid through the inner section of tubular 
member 52 through the bores 125 and on 
down through the lowermost portion of the 
tubular member 52 past the intermediate por- 75 
ticn of shaft 70 1 and on down past the core 
receiver tube 20 between the clearance space 
of inner wall surface of the drill string and 
the outer wall surface of the core receiver 
tube 20 to the drill bit, a suitable annular 80 
resilient type valve 117 is slidably mounted 
on the intermediate portion of shaft 70 1 . It 
will be understood that the resilient type valve 
117 is made of any suitable material such as 
rubber which permits radial expansion upon 85 
axial compression. The resilient valve 117 is 
located upwardly adjacent the lower end of 
the tubular member 52 and cooperates with 
the side walls thereof in a manner to be des- 
cribed to close off the coolant flow upon 
radial expansion thereof. 

To suitably mount resilient valve 117 on 
the elongated shaft 70 1 , an annular washer 
116 is mounted above the resilient valve 117 * 
on shaft 70 1 with the upper surface of washer 95 
116 engaging the lower surface of the annular 
portion 115 of tubular member 52. An annu- 
lar washer 118 is sh'dably mounted on shaft 
70 l with its upper surface in contact with 
the lower surface of the resilient water valve 100 
117. In addition to the washer 118, a suitable 
roller bearing unit 111 is slidably mounted - 
on shaft 70 l below washer 118 having its 
bottom surface abutting the top surface of 
annular head 74. A plurality of spacer washers 105 
112 are mounted on shaft 70 1 between the 
roller bearing unit 111 and the washer 118 
to locate the valve 117 on the intermediate 
portion of shaft 70 1 adjacent the lower end of 
the tubular member 52 so that when the / 
annular head 74 is moved upward as hereto- 
fore described relative to the drill string a 
force is exerted on the bearing unit 111 
which transmits such force through the 
washers 112 and 118 to the resilient valve 115 
117. The washer 116 above the valve 117 . 
engages the stationary tubular member 52 f 
whereby the valve 117 is compressed expands 
radially into engagement with the inner wall 
of the tubular member 52 to close off the 120 
clearance space provided between the tubular 
member 52 and the valve 117 and the adja- 
cent washers 116 and 118 to thereby close off 
circulation of the coolant fluid to the drill bit 
4. This blockage will cause a rise in the fluid 125 
pressure which indicates to the drill operator 
that the core barrel is blocked or filled as 
more fully set forth above. 

Fig. 7 discloses a further modified design 
of the water shut off means shown in Fig. 6. 130 
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The structure is similar to that shown in 
the previously described embodiment, how- 
ever, hy this instance the valve member is 
a cup shaped sleeve valve 130 having a tubu- 

5 lar upper portion 131 with a pair of opposed 
elongated slots 133 therein and a lower bottom 
portion 132 which slidably engages the inter- 
mediate portion of elongated shaft 70\ The 
sleeve valve 131 has its bottom surface of 

10 the bottom portion 132 abutting the top sur- 
face of the uppermost washer 112 of the 
plurality of washers 112. The elongated shaft 
70 1 has a flange 73 immediately above the 
intermediate portion of shaft 70 1 with an 

15 enlarged diameter portion 70 11 above the flange 
73. Litermediate tie upper; end of elongated 
shaft 70 1 and the flange 73 of elongated shaft 
70 1 is a transverse hole 135 with a roll pin 
134 extending therethrough and into the 

20 elongated slots 133. Thus the roll pin 134 
limits the extent of longitudinal movement 
of sleeve valve 130 on shaft 70 1 as deter- 
mined by the length of the elongated slots 
133. A disc spring 137 is mounted on shaft 

25 70 1 between the flange 73 and the top surface 
of the bottom portion 132 of sleeve valve 130 
to bias sleeve valve 130 downward with re- 
spect to shaft 70 1 so that the sleeve valve 130 
is in its lowermost position as determined 

30 by the length of slot 133. To maintain proper 
bias on spring 137 spacer washers 112 are 
inserted between the lowermost end of spring 
137 and the top surface of the bottom portion 
132 of sleeve valve 130, as shown in Fig. 7. 

35 As in the previously described embodi- 
ments circumferentially spaced radially in- 
wardly and downwardly extending holes 85 in 
tubular member 52 direct coolant fluid into 
the interior of tubular member 52. These 

40 holes 85 are located above the balls 86. 
Located below balls 86 on tubular member 
52 are a plurality of suitably circumferen- 
tially spaced radially outwardly and down- 
wardly extending holes 88 that connect the 

45 interior of tubular member 52 with the clear- 
ance space provided by the inner wall of the 
drill string and the outer wall of the sleeve 
valve 130 for directing the coolant fluid 
down to the drill bit 4. The coolant fluid 

50 enters holes 85 and flows down through 
tubular member 52 out through the bores 
88 down the clearance space as set forth 
above to the drill bit 4. On upward move- 
ment of the sleeve valve 130 due to the up- 

55 ward force and movement exerted on core 
receiver tube 20 because of blockage or a 
filled core receiver tube 20, force is exerted 
on annular head 74 which in turn transmits 
tie force to sleeve valve 130 which thereby 

60 causes the uppermost end portion of tubular 
portion 131 of sleeve valve 130 to slidably 
cover the holes 88 to thereby block the flow 
of coolant fluid and thereby causes a build- 
up of pressure in the drilling fluid lines 

65 which registers on the gauge 106 at the 



operator's position to indicate a blockage or 
full core in the core receiver tube 20, as 
previously described. 

WHAT WE CLAIM IS:— 

1. A core barrel assembly siidable into 70 
and out of a drill string, comprising a core 
barrel for receiving a core cut by the drilling 
operation, a spear head for engagement of 
the assembly by a lifting device, a tubular 
assembly intermediate the core barrel and 75 
the spear head, means including a shaft con- 
necting the spear head with the tubular 
assembly, said shaft and spear head being 
capable of movement relative to the tubular 
assembly and being slidably received in a 80 
trailing portion of the tubular assembly, 
means for anchoring the tubular assembly 

to the drill string in the core-receiving posi- 
tion of the assembly against pressure of core 
material, said anchoring means being control- 85 
lable by relative movement of the shaft, a 
tubular portion of said tubular assembly 
adjacent the trailing portion thereof substan- 
tially closing the passage of the drill string 
and being provided with ports whereby a by- 90 
pass is formed through said tubular portion, 
a red member slidably received in a leading 
portion of the tubular assembly and carrying 
the core barrel, said rod member being cap- 
able of movement relative to the tubular 95 
assembly in response to an operating con- 
dition, and valve means associated with said 
rod member and the bypass arranged for 
controlling the flow of drilling fluid through 
said bypass by relative movement of said 100 
rod member. 

2. A core barrel assembly according to 
calim 1 in which the rod member is spring 
tensioned into open position of the valve 
means and movable into closing position of 105 
said valve means by core material. 

3. A core barrel assembly according to 
claim 1 including a valve member mounted 
on the shaft in a position where movement 

of said shaft relative to the tubular assembly no 
controls the flow of drilling fluid through said 
bypass. 

4. A core barrel assembly according to 
claim 3 in which the valve member is adjsut- 
ably mounted on the shaft for varying the 115 
control position of said valve member. 

5. A core barrel assembly according to 
claim 1 including sealing means on the outer 
wall of the tubular portion for sealing engage- 
ment with the internal wall of the drill 120 
string. 

6. A core barrel assembly according to claim 
1 including spring means biasing the shaft 
into position in which the anchoring means 

are moved by said shaft into locking position 12d 
with the drill string. 

7. A core barrel assembly according to 
claim 1 in which the anchormg means com- 
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prise members located in openings of the 
tubular portion for movement into and out 
of an annular recess of the drill string and 
the shaft has an end portion disposed within 
5 the tubular portion fcr actuating said mem- 
bers. 

8. A core barrel assembly according to 
claim 7 in which the members are balls and 
the end portion of the shaft has a large 

10 diameter section merging into a small dia- 
meter section for engaging the balls. 

9. A core barrel assembly substantially as 
hereinbefore described with reference to and 



as shown in Figs. 1, 2a, 2b, 2c and 3 of the 
accompanying drawings. 15 

10. A core barrel assembly substantially as 
hereinbefore described with reference to and 
as shown in Fig. 6 of the accompanying 
drawing. 

11. A core barrel assembly substantially 20 
as hereinbefore described with reference to 
and as shown in Fig. 7 of the accompanying 
drawing. 

MARKS & CLERK 
Chartered Patent Agents 
Agents for the Applicants) 
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